JUL 24. 2007 1 2:55PM (3) FISH & RICHARDSON 61 75428906 



NO. 299 1 P. 3 



Applicant : Jean I Montagu et al. 



Attorney's Docket No.: 131G5-0O4US1 



-Serial No, : 10/524,614 
Filed : November 2, 2005 
Page : 2 of 25 



Amendments to the Claims : 
This listing of olaims replaces all prior versions and listings of claims in the application: 

Listin g of Claims : 

5 1 . (Currently Amended) A device constructed for irrmiobilizing bio-material capable 
being associated with a fluorophore tag or luminescent tag for optically-stimulated fluorescent 
emission analysis or for luminescence analysis, comprising a coaling laye* of nitrocellulose 
polvmer of thickness less than 5 micro s the coating adhered to a rigid support via one or more 
adherent intervening layers comprising at least an adherent metal oxide intervening Iqver , the 
layer of nitrocellulose coating having an outer deposit-receiving surface that has enhanced 
binding capability for the bio-ma t «rifl1 as the result of exposure of the coating surface to coron. 



bin-material immobilized on the pnrrmn-treated surface of the nitrocellulose coating . 

52. (Currently Amended) The device of claim 5 1 in which the nitrocellulose coaling 
laye* is rnicropoious. 

53. (Currently Amended) The device of claim 51 in which the nitrocellulose coating 





54. (Currently Amended) The device of claim 51 54- in which the solid film is 
about 0.1 and 0.5 less than 3 micron in thickness. 



treatment, 





55. (Currently Amended) Tho dovioo of cla i m 51 in which t ho A device constructed foi 
immobilizing a bfr-m^al enabl e nf being associated with a fluorophore tag or luminescent 
fop for opticallv-stinmlated fluorescent emission analysis or for l uminescence analysis, 
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comprising & coating of nitrocellulose polymer of thickness less than 5 micron, the coa$ing 
adhered to a rigid ™ p™ rt ™ ™ e p r mnTR adherent tatCTVCtting laVerS - thfi T '^ 1MoSe 
having an outer rt ^nBit-receivip p surface that ha* enh-mced nindw capability for the bio- 
material s eated-state of fee outer ourfaoo of fee layer io as the result of exposure of the coating 
surface to an energetic surface-altering eeaditioa treatment, and a deposit of the bio-material 
WnnhiH red on the treated nitrocell ulose surface. 

56. (Currently Amended) The device of claim 55 in which the treated state surfece_pf 
ih w ^tmn R lhiln Se coating is the result of exposure of the surface to corona treatment 

57. (Currently Amended) The device of claim 55 in which the treated ^_surfaceof 
the, nitrocellulose coating is the result of exposure of the surface to charged particles. 

58. (Currently Amended) The device of olaim 55 inwhich the treated state sjufaceof 
♦^nitmnellulose coating is the result of exposure of the surface to gamma radiation. 

59. (Currently Amended) Thedeviceof claim 55 in which the treated state-^urfaceof 
twtrncglhdose coating is the result of exposure of the outer surface to at least one of corona 
treatment, flame treatment, bombardment by charged particles comprising electrons, ions or sub- 
atomic particles, or electromagnetic radiation of ultraviolet, gamma or X-ray wavelength. 



60. (Currently Amended) The device of claim 5 1,55.0x59 in which the nil 
coating teyef is a dried residue of a coating solution of rutrocellulose and a volatile solvent, 

61. (Currently Amended) Thedeviceof claim 60 in which the leyef^f nitrocellulose 
uomprhm a ttrnrr" coating is fee pmduct resulting from thr proress of immersing the rigid 
sup port in a bat* nf the mating s o lution and tirogre^ivelv drawing the ripd .support from the 
hath under co^iti™* in which , tha solvent evanorates riirtw fee drawing. 
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62. (Currently Amended) The device of claim Si 55 or_59 in which an said intervening 
layer is comprised of an adherent metal oxide or a silicon-based material. 

63. (Currently Amended) Thedeviceof claim 51 ,Jlpi59 in which ^ said intervening 
layer is comprised of tantalum oxide. 

64. (Previously presented) The device of claim 55ori£ in which an said, intervening 
layer is comprised of silane. 

65. (Currently Amended) Thedeviceof claim^51Pi5gin which the rigid support is 
of glass and as said adherent intervening layer is w umoc d onpromotincl n y ey comprised of 
silane, epoxy silane, polylisine, PEI, GAP, an adherent metal oxide, colloidal silica or a soluble 
silicate. 

66. (Currently Amended) The device of claim 5l^55or59 in which the rigid supportis 
substantially transparent and m asjud intervening layer is substantially opaque. 

67. (Previously presented) The device of claim 66 in which the substantially opaque 
intervening layer is comprised of tantalum oxide. 

68. (Currently Amended) The devicoofclaim51^5j2r5Sin which the outer surfeceof 
the kyet^f nitrocellulose ™*tinp, and the j n^nhilized bio-material thereon, is oonstruotod and 
arranged to be exposed fa,Tn the exterior for ahamnatiea o ptical stimulation , of a fluorophore 
t» f undated with the hio-material of and analysis of resultant emission from the ffrorophore , 
^ from the exterior, the rigid support being substantially transparent and the one or more 
intervening layers being collectively sufficiently opaque to substantially block, from entering the 
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rigid support, radiation of wavelengths corresponding to the stimulating and emission 
wavelengths of a the fluorophore tkg associated with the immobilized bio-material. 

69. (Currently Amended) The device of claim 51, 55or_59m which the rigid support, 
the one or more intervening layers and the teye^ef ritrocellulose coating collectively are 
functionally transparent to light to enable optical excitation of a fluorophore tag associated with 
the a- deposit of bio^ogwal-material on said coating e«te^urfeeo by excitation radiation passing 
through said rigid support, or to enable microscopic analysis through said rigid support of 
optically-stimulated fluorescent emissions passing from a fluorophore tag associated with the a 
deposit of bioiegwftWnaterial on said coating aurfaee, or to enable both. 

70. (Currently Amended) The device of claim 69 in which m a_said intervening layer is 
functionally transparent silane or functionally transparent tantalum oxide. 

71. (Currently Amended) The device of claim ^ 55 or52 in which an intervening layer 
is „ arising the nro dnct resulting from th f» process of immersing the rigid 
sn rmnrt in a bath ^ » rating solutio n comprising the m aterial of the mtervening layer and a 
cnlvent and mo c^velv drawing th sri pd support from the bath under conditions in which the 
gplvftnt eva porates dur ing the drawing. 

72. (Currently amended) The device of claim 5 UiLorSPin which the outer surface of 
the laye^f nitrocellulose roatW "n the, rigid support is generally flat, arranged to receive 
deposit of a spotted array of the bireteg^material. 

73. (Currenfly Amended) The device of claim 54-72, including an array of spots of bio- 
material deposited on the Jaye^ef nitrocellulose coating . 
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74. (Previously presented) The device of claim 73 in which the array of spots of bio- 
material comprises protein, peptides, antibodies, viruses, or nucleic acid or other genetic 
material, receptors, cDNA clones, DNA probes, oUgonucleotides including synthetic 
oUgomiceleotides, or polymerase chain reaction (PCR) products, or plant, animal, human, fungal 
or bacterial cells, or malignant cells or cells from biopsy tissue, 

75. (Currently Amended) The device of claim Sl^Jiorja wherein the rigid support is 
in the form of a microscope slide, 

76. (Currently Amended) The device of claims 55px51(X)mprisingalay«Hfrfee 
form of a coating of nitrocellulose of thickness less than about 3 4- micron , - tho lay e r of 

i outer aurfooo in troatod otato ao tho rooult of oorona trootm rm t or 
i the rigid support comprising glass, the l ay er o f nitrocellulose coating 
being adhered to the rigid glass support via an intervening tu&ooionp re ra etiag layer comprised 
of tantalum oxide or silane. 

77. (Currently Amended) The device of claim 76 in which the nitrocellulose coating 
layer is a substantially solid film of thieloioflo botwoon about 0.1 and 0.5 mioron . 

78. (Currently Amended) The device of claim 76 in which the lay er of nitrocellulose i»-a 
torn coating is the product resulting from the process of immersmg the rigi d support in a bath 
of a coating solution of nitrocellulose and a solvent a nd progressively drawing the rigid support, 
from the bath under conditions in whic h the solvent evaporates during the drawing 

79. (Currently Amended) A device constructed f or mimobUizing gjbiojnaterial capable 
of becoming associated with a fluorophore tag or luminescent tag for optical emission analysis, 
comprising a deposit receiving lay«r~» £coating of a polymer capable of binding with the bipr 
material, the coating layer having a thickness less than about 5 micron, the coating layer of 
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polymer adhered to a rigid support via one or more adherent intervening layers, the layef-cojgng 
of polymer having an outer deposit-receiving surface that has, a Mroatod stat e for enhanced 
toebtfeatiea^hindjng capability for the bjojnaterial as the result of exposure of the surface 
to an energetic surface-altering trantmBnt. and a deposit of the bio-material immobilized on the 
treated surface of the po lvmer coating, 

80. (Currently Amended) The device of claim 79 in which the polymer layer is selected 
to immobilize protein material o r cellular bio-material and the deposit on the coating is 
comprised of the respec tive material. 

8 1 . (Currently Amended) The device of claim 79 in which the treated surfacestato is the 
result of exposure of the outer surface of the polvmer coating to corona treatment. 

82. (Currently Amended) The device of claim 79 in which the treated surface state is the 
result of exposure of the outer surface oftha polvmer coating to at least one of corona treatment, 
flame treatment, bombardment by charged particles comprising electrons, ions or sub-atomic 
particles, or electromagnetic radiation of ultraviolet, gamma or X-ray wavelength. 

83. (Currently Amended) The device of claim 79 , 81 or_82 in which fe o - adho oio n - 
promoting a said intervening adherent layer between the coating layer-of polymer and the rigid 
support is comprised of tantalum oxide or silane. 

84. (Currently Amended) The device of claim 79JS1 or82 in which the rigid support is 
of glass and aa said intervening adhesion promot& g adherent layer between the . coating of 
polymer layer and the rigid support is comprised of silane, epoxy silane, polylisine, PEf, GAP , 
an adherent metal oxide, colloidal silica or a soluble silicate. 
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85. (Currently Amended) The device of claim 79._81.pr82 in which the polymer coating 
1^ i s a dried residue of a coating solution of the polymer and a solvent. 

86. (Currently Amended) The device of claim 85 in which the polymer la y or i o a drawn 
ic th« prMuct resulting fr™ the process of immersing the lipid support in a bath of the 

ennting solution prn ^ivelv d r »wW the ridd sUHPQTt from the bath under conditions , ™ 
which the so lvent evanoratas during the drawing. 

87. (Currently Amended) The device of claim 79 J _81m_82 in which the polymer coating 
layer i s of thickness less than three eae micron. 

88. (Currently Amended) The device of claim 79 i mj^^ wlaclltiie --2-^of 
^^i^o ^^ll.ln.eomolvstvreneol Im tto u U sv uiii. ri 1 0 1 nm l 0 5 m W 

89. (Currently Amended) The device of claim 79, 810182 in which the outer surface of 
mc ^^^^^ th e ririd support is generally flat, arranged to receive deposit of a 
spotted array of bio-material. 

90. (Currently Amended) The device of claim W 89_including an array of spots of bio- 
material deposited on the layer, 

91 . (Currently Amended) The device of claim 90 in which the array of feM spots 
of bio-material comprises protein, peptides, antibodies, viruses, or nucleic acid or other genetic 
material, receptors, cDNA clones, DNA probes, ohgonucleotidcs including synthetic 
oligonuceleotides, or polymerase chain reaction (PCR) products, or plant, animal, human, fungal 
or bacterial cells, or malignant cells or cells from biopsy tissue or other bio-material. 
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92. (Currently Amended) The device of claim 79 . 81 or 82 wherein the rigid support is 
in the form of a microscope slide. 

93. (Currently amended) The device of claim 79, 81 or 82 in which the outer surface of 
the coating of p olymer and the immobilized bio-material thereon are layw id oonorruotod and 
arranged to be exposed frnm the exterior for optical stimulation of a fjuomphore tag associated 
with the bio-material and analysis for illumination or analysis from the oxt e ri e*, the rigid 
support being substantially transparent and the one or more intervening layers being collectively 
sufficiently opaque to substantially block light from the rigid support. 

94. (Previously presented) The device of claim 93 in which the intervening layer is 
comprised of a substantia lly opflquo laver of tantalum oxide. 

95. (Currently Amended) The device of claim 79 4 lLor82in which the rigid support, 
the one or more intervening layers, and the coating Jayef of polymer are collectively functionally 
transparent to light to enable optical excitation of a fluorophore teg associated with a fee deposit 
of bjo^rnaterial on said coating mrtewuffeee by excitation radiation passing through said rigid 
support, or to enable microscopic analysis through said rigid support of emissions from a 
fluorophore teg or luminescent teg associated with a fee deposit of bifizmaterial on said coating 
substrate layer, or to enable both. 

96. (Currently Amended) Hie device of claim 95 in which &e asaid^ mtervemng layer is 
functionally transparent silane ™- functionally transparent tantalum oxide. 

97. (Currently Amended) A method of forming the device of claims 51^55 or 79, 
comprising providing the rigid support with the one or more adherent intervening layers and 
forming thereon the polymer t ayoraoa coating. 
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98. (Currently Amended) The method of claim 97 in which the coating is formed by 
applying a coating solution of the polymer and a volatile solvent to an adherent intervening layer 
on the rigid support, and evaporating the solvent to form the coating layer as a dried residue of 
the polymer, 

99. (Currently Amended) The method of claim 98 in which the coating is applied to the 
support by H™**™*"* *" e rigid support in a bath of the coating solution and progressively 
drawing the support from thg e^ath of the coating solution under , conditions in which the solvent 
evaporates during the drawing. 

100. (Previously presented) The method of claim 97 followed by subjecting expes»g the 
exposed surface of the coating to an energetic surface-altering treatment to enhance the binding 
capability irnmobiligation proportioo of the coating for me bio-material. 



101. (Currently Amended) The method of claim 1 00 in which the treatment is t 

r nWpftd in™ rrtTfitia treatment, flame treatment bom bardment bv charged particles 



com prising ele?*™™. ions or su b-atomic particles, or electromagnetic radiation of ultraviolet, 
gamma or X-ray wavelength. 

102. (Currently Amended) A method of emission analysis comprising providing the 
device of claim 51,55 or 79, including applying said bio-material as an array of spots of material 
to the outer deposit-receiving surface of the polymer coating layer, conducting an assay which 
tags at least some of the spots with a fluorescent or lurninesoent label, and, after washing the 
array, reading the array by optical detection. 

103. (Previously presented) The method of claim 102 in which reading is accomplished 
by a CCD sensor. 
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104. (Currently Amended)-A The device of claim 19 constructed for immobilizing bio- 
le^eal-material in the form of protein bio -materin1 qt cellular bio-material and enabling onalyois 
of optioally g timulatod light, tho dovioo oomprioing a polymer jubstrato layer having biologje et 
immobilizing properties, the gubatrate4ayer d e posited on a rigid qupport and having on outer 
deposit roooiving aurfaoo oxpoa e d to roooiv e tho biologioal material, wherein me ooatod oubatrato 
lave ^coating is comprised of nitrocellulose polymer or polystyrene polymer that is ultra-thin, 
having a thickness t« less than about & 3 micron, the treated surface is the result of exoosureof 
the outer surface of the nolvmer coating to at least one of corona treatment, flame treatment 
bombardment bv chanzed particles comprising electrons, ions or sub-atomic particle s, or 
electromagnetic radiation of ultraviolet, g^mma nr X -rav wavelength i 
aurfaoo befog in a troatod for e nhanced immobilization of tho biologioal material, gndt 
carrying a deposit of protein bio-mate rial or cellular bio-material, 

105. (Currently Amended) The device of claim 104 wherein said coatin|g substrate layer 
as fesaed is a substantially transparent solid film. 

106. (Currently Amended) The device of claim 51, 79 or 104 wherein an array of spotted 
deposits of fiie bio logical m aterial is disposed on the deposit-receiving surface for use in the 
performance of an assay. 

107. (Currently Amended) The device of claim 104 or IPS in which the gubotroto layor io 
a coating in tho form of is a dried residue of a coating solution of nitrocellulose or polystyrene 
and a volatile solvent. 



108. (Currently Amended) The device of claim 107 wherein the oubptrato lay e r io a draws 
mating is the product resulting from the proc ess of immersing the rigid support in a bath of the 
coating solution and progressively draw i ng the rigid support from the bath under conditions in 
which the solvent evapo rates during the drawing. 



I 
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109. (Currently Amended) Hie device of claim 104 or 105 wherein the deposit-receiving 
surface of said coating substrate layer i s in a corona-t reated state produc e d by an en e rg e tic 
o urfaoo altering treatment 

110. (Currently amended) The device of claim 104 aad-pr 105 wherein the deposit- 
receiving surface of said substrate layer is in a treated state produced by an energetic surface- 
altering treatment comprisi ng exposure of the outer surfa ce to electromagnetic radiation of 
gamma wavelength corona treatment or othor troatmont by which th e s 



111. (Currently Amended) The device of claims 104 or 1 05 wherein a said intervening 
layer is of substance selected from the group consisting of silane. eooxv silane. polviisine. PEL 
GAP, an adherent metal oxide, colloidal silica and soluble silicates at loo ot on e intervening layer 
lioo between paid rigid aupport and aaid ultra thin polymer oub strata layer, said intervening layi- 
ng not aa adherent 



1 12. (Currently Amended) The device of claim 111, wherein a said intervening layer is of 

i,PBI,GAP - c 

dol oilioo and a 

1 13. (Previously Presented) The device of claim 111, wherein a said intervening layer is 
tantalum oxide. 



1 14. (Currently Amended) The device of claim 111, wherein the rigid support has 
characteristic luminescence or fluorescence o r lmrd nooeeaee in response to incident stimulating 
radiation, a said intervening layer being sufficiently opaque to be effective to at least 
substantially limit passage of light between the ri gid support and the coating of polymer. 
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115. (Currently Amended) The device of claim 104 or 105 in which the coating substrat e 
layer has thickness less than about 1 micron. 

1 1 6. (Currently Amended) The device of claim U5 4Q4 in which the coating oubofrato layer 
is a substantially solid, substantially transparent film of thickness t^s between about 0.1 and 0.5 
micron. 

117. (Currently Amended) Tbedeviceof claim 115 ?Pin which the coatingjayef of 
polymer is polystyrene. 

118. (Currently Amended) A device constructed for immobilizing bio-m aterial capable 
of becoming associated with a fluorophore tag or luminescent tag tor optical emission analysis, 
comprising a deposit-receiving coating l ayer of substantially solid nitrocellulose of thickness less 
than 5 micron adhered to a rigid support via one or more adherent intervening layers at least one 
of which is an adherent metal oxide, the adherent intervening layer, or layers feeing-collectively* 
being substantially opaque, the coating layer of nitrocellulose polymer having an outer deposit- 
receiving surface in corona-t reated state for enhanced immobilization of the bio4egieaknaterial 
and a deposit of the bio-material immobiliz ed on the corona-treated nitrocellulose deposit- 
receiving surface . 

119. (Currently Amended) A device constructed for immobilizing bigj naterial capable 
of becoming associated with a fluorophore tagor luminescent tag for optical emission analysis, 
comprising a deposit-receiving coating teyer-of substantially solid nitrocellulose of thickness less 
man about 5Jr micron adhered to a rigid support via one or more adherent intervening layers at 
least one of which is an adherent metal oxide, the adherent intervening layer, or layers 
collectively, being ooll e oSvoly substantially opaque, the coatingjayef of nitrocellulose polymer 
having an outer deposit-receiving surface in surface-t reated state for enhanced immobilization of 
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the biO;JegeaJ materia l, the surface-treated state being the result of exposure of the outer surface 
of the coating of nitrocellulose to at least one of corona tre atment, flame treatment bombardment 
bv charged particles comprising electrons, ions or sub-atomic particles, or bv electromagnetic 
radiation of ultraviolet gamma or X-rav wavelength, and a deposit of the bio-material 
immobilized on the surface-treated nitrocellulose deposit- Teceivmg surface . 



120. (Currently Amended) A device constructed for immobilizing bio-material capable 
of becoming associated with a fluorophore tag or luminescent tag for optical emission analysis, 
comprising a deposit-receiving coating leye* of substantially solid nitrocellulose of thickness less 
than a bout S&5 micron adhered to a rigid support via one or more adherent intervening layers e* 
loaot ono of which in an adherent metal oxido, fee adherent intervening lay e rs being collectively 
substantially opaque, the coating tavepof nitrocellulose g efrmer having an outer deposit- 
receiving surface in treated state for enhanced immobilization of the bio^egieal-materiaLtiie 
surface-treated state being the result of exposure of me outer surface to at least one of corona 
treatment flame treatment bombardment bv charged particles comprising electrons, ions or sub- 
atomic particles, or electromagnetic radiation of ultraviolet ga mma or X-rav wavelength, and a 
deposit of the bio-material immobilized on the surface-treated nitroc ellulose deposit-receiving 
surface . 



i 



